A cross-national study of young adult sexual minorities was conducted in order to explore the associations between sexual orientation and measures of depression, suicidality, and substance use. Two nationally representative data sets were explored from the United States (N = 14,335) and Norway (N = 2423). Results indicated that sexual minorities experienced multiple health disparities (depression, suicidality, and substance use) compared to their heterosexual counterparts. We found similar patterns of depression, suicidality, and substance use for sexual minorities in both the United States and Norway. The highest odds of substance use were among heterosexual-identified Norwegian youth who reported same-sex sexual activity, and the highest odds of suicidality were found for bisexual young adults in Norway. These findings have implications for how we consider culture and social policy as barriers and/or opportunities for sexual minorities.
Introduction
Population studies in the United States (U.S.) have identified patterns of multiple mental health problems experienced by those identified as sexual minorities (e.g., lesbians, gays, bisexuals), such as higher rates of depression, suicidal ideation, suicide attempts, and self-harm, compared to heterosexuals [1] . Experiences of discrimination among sexual minorities have been explored as explanations for these disparities [2, 3] . A parallel body of research identified similar patterns of mental health outcomes experienced by sexual minorities across Europe [4] [5] [6] [7] [8] .
Developmentally, adolescence is a meaningful time to capture the experiences of sexual minorities, as it is a time when many disclose their sexual identities to others and move away from the communities and relationships that served as the contexts for their early development. Research suggests that this is a particularly vulnerable developmental period for sexual minority youth [9] [10] [11] [12] . The continual process of disclosure and concealment of one's sexual identity can be a source of significant stress to sexual minority youth and may explain observed mental health disparities [13, 14] .
The minority stress framework postulates that these patterns of psychosocial distress arise from the experience of discrimination, harassment, and stigma that occur as a result of social and institutional marginalization [15] . Many of the disparities found in sexual minority populations are attributed to minority stress [16] . As such, the minority stress perspective is often used as a theoretical framework in studies of psychosocial adjustment among sexual minorities [17] .
Cross-national comparisons of the prevalence of negative mental health outcomes among sexual minority populations can help strengthen our understanding of the robustness of current theoretical frameworks (e.g., minority stress framework) as well as sociocultural factors that may jointly influence sexual identities, behaviors, and psychosocial adjustment. These are likely a combination of both macro-and micro-level factors that interact to create the observed patterns of mental health problems among this population. At the macro-level, "structural stigma" is theorized to operate through systemic and institutionalized practices, including social policies, which either directly (e.g., banning same-sex marriage) or indirectly (e.g., health insurance policies that only benefit heterosexual couples) relates to mental health problems [18, 19] . More proximal factors, such as microagressions, sustain a constant level of distress through daily interpersonal interactions [20] . National-level data-through prevalence estimates of mental health problems-can help provide an ecological exploration of the potential impact of these interacting forces [21] .
Studies from regions with more tolerant and progressive political and social environments also identify compromised health for self-identified lesbian, gay, and bisexual (LGB) young adults [22] . An example of a "socially progressive" society where LGB young adults face compromised health is Norway [6] . Norway has led the U.S. in multiple legislative actions aimed at ensuring equal protection and decreasing discrimination of sexual minority populations, including anti-discrimination laws, open service in the armed forces, domestic partnerships, and ultimately marriage rights. Norway was the first country in the world to enact a law in 1981 that prohibited discrimination against LGB people, and in 1993 became the second nation in the world to recognize to same-sex relationships [23] . In addition, disapproval of homosexuality has been historically low in Norway among the general population and lower than in many other European nations [24] . Though the U.S. is much more racially heterogeneous and larger (in terms of population and geographic size) than Norway, the sexual minority-specific policy differences between the two countries are vast. Because of the differing social environments between North America and Scandinavia, Norway is well positioned as a contrast to the U.S. for investigating the ecological implications of sociocultural context to the experiences of sexual minority individuals.
The main objective of this study was to examine the cross-national evidence from the U.S. and Norway for the association of sexual minority status and psychosocial adjustment. As such, we investigated whether the depression, suicidality, and substance use patterns were similar for sexual minorities in the United States and Norway.
Method

Participants
This study compares sexual minority and heterosexual young adults across health indicators over a similar time frame with prospective, representative data from Norway and the U.S. Two research projects have collected nationally representative data that includes sexual orientation measures in both the U.S., The National Longitudinal Study of Adolescent Health to Young Adulthood (Add Health) [25] , and Norway, Young in Norway [6, 22] . Though patterns in mental disorders are similar across cohorts of sexual minorities, we restrict these analyses to the wave corresponding to young adulthood for participants in order to assess the data most reflective of the current state of young adults. This allows the ability to focus on a population of young adults that had almost entirely graduated from secondary schools.
The Add Health survey began in 1994 and is one of the most comprehensive studies of adolescents and young adults in the U.S. The original in-home survey included 20,745 adolescents in grades 7 through 12 [26] . This study includes data from the wave III survey (2001; mean age = 23.05, range = 18-26 years). The number of participants totaled 14,335 young adults; of these participants, 838 participants (6%) reported both same-sex behaviors and/or identities. More than half (57%) of the sexual minority subsample was male. The sample was racially and ethnically diverse: 22% reported their race as Black and 20% of the sample reported their ethnicity as Hispanic.
Young in Norway is a representative national sample of adolescents and young adults that responded to a comprehensive questionnaire beginning in 1992 [6, 22] . Every school in Norway was included in the pool from which students were drawn. The sample was stratified in terms of geographical region. We examined data from wave III (1999; mean age = 21.50, range = 19-27). Data were from 2423 young adults; 232 of these participants (9.5%) reported both same-sex attractions and identities. Table 1 displays the percentages of sexual minority participants in both Add Health and Young in Norway. Note: SSBH = same-sex behavior heterosexual participants.
Measures
All measures were self-reported. We used sexual orientation measures to identify our study population. Measures of depression, suicide attempts, alcohol, marijuana, hard drug use, and smoking (outcome variables) were used to explore whether or not sexual minorities reported different experiences than their heterosexual counterparts in Norway compared to the U.S. These particular measures were chosen because recent research has indicated that sexual minorities across the world experience different rates of mental health and substance use [4] [5] [6] [7] [8] .
Sexual Behavior
For Add Health, two items asked participants: "Considering all types of sexual activity, with how many (female/male) partners have you ever had sex?" To identify young adults that engaged in same-sex behavior, we matched individuals where their response to the sex question (male/female) was concordant with their response to the sexual behavior question indicating they had sex with the same or both sexes. We dichotomized this variable as 0 (no same-sex experiences) and 1 (at least one same-sex experience). For Young in Norway, one item asked participants whether they ever "had any kind of sexual relations with persons of the same gender as yourself?" Responses were 0 (no) and 1 (yes).
Sexual Identity
For Add Health, one item asked the participant to "Choose the description that best fits how you think about yourself." Response options included: 1 (heterosexual), 2 (mostly heterosexual, but somewhat attracted to people of your own sex), 3 (bisexual-that is, attracted to men and women equally), 4 (mostly homosexual, but somewhat attracted to people of the opposite sex), 5 (homosexual), 6 (not sexually attracted to either males or females), 7 (refused), and 8 (do not know). We coded responses of 1 and 2 as heterosexual, 3 as bisexual, and 4 and 5 as gay/lesbian. Because a small body of research suggests that the "mostly heterosexual" participants might constitute a group with significantly different outcomes compared to their heterosexual and LGB counterparts [9] , we first separately conducted sensitivity analyses with a separate group for "mostly heterosexuals" using the Add Health data. The patterns in health outcomes for these two groups were similar compared to heterosexuals. In line with other studies that have used this data [26] , we grouped together heterosexual and mostly heterosexual participants.
For Young in Norway, sexual identity was assessed using a single item: "How would you rate yourself on a scale from absolutely heterosexual to absolutely homosexual?" Response options included: 1 (only heterosexual), 2 (mainly heterosexual, to a very small extent homosexual/lesbian), 3 (mainly heterosexual, to some extent homosexual/lesbian), 4 (about as much homosexual/lesbian as heterosexual), 5 (mainly homosexual/lesbian, to some extent heterosexual), 6 (mainly homosexual/lesbian, to a very small extent heterosexual), or 7 (only homosexual/lesbian). Similar to the Add Health measure, we coded responses of 1, 2, and 3 as heterosexual, 4 as bisexual, and 5, 6, and 7 as gay/lesbian participants.
We used both sexual behavior and identity measures in Add Health and Young in Norway to identify a group of young adults who reported same-sex behaviors and a heterosexual identity (SSBH).
Depressive Symptoms
For Add Health, depressive symptoms were measured by a summation of a 20-item modified version of the Center for Epidemiologic Studies Depression Scale (CES-D) [27] . The 20 items were scored from 0 (never) to 3 (daily) and reflected the frequency of depressive symptoms reported during the past week; the CES-D depressive symptoms scale ranged from a possible 0 (no symptoms) to 60 (most frequent depressive symptoms). Based on previous research [28, 29] , depression was defined by cut-off scores of 24 for females and 22 for males on the basis of ability to detect Diagnostic and Statistical Manual of Mental Disorders (DSM)-defined depression, which is considered predictive but not diagnostic of major depressive disorders among adolescents. For Young in Norway, depressive symptoms reported during the past two weeks were measured on a four-point scale using a summation of Kandel and Davies's [30] six-item measure of depressed mood, derived from the Johns Hopkins Symptom Checklist [31] . Responses ranged from 0 (not bothered or troubled by symptoms) to 24 (most bothered or troubled). Symptoms included, for example, "feeling hopeless about the future" and "feeling unhappy, sad, or depressed". According to previous research which has indicated that a cutoff score of 3 yields prevalence rates in line with the estimated prevalence in Norway [6] , we dichotomized this variable so that scores below 3 were coded as 0, and scores above 3 were coded as 1.
Suicide Attempts
For Add Health, one item asked: "During the past 12 months, how many times did you actually attempt suicide?" Response options included 0 (0 times), 1 (1 time), 2 (2 or 3 times), 3 (4 or 5 times), and 4 (6 or more times). We dichotomized this item to represent participants that had never attempted suicide (0) and who had attempted suicide one or more times (1). For Young in Norway, suicide attempt was measured using one item that asked: "Have you ever tried to commit suicide?" Responses were 0 (no) and 1 (yes).
Alcohol Use
For Add Health, one item asked: "Over the past 12 months, on how many days have you gotten drunk or 'very, very high' on alcohol?" Response options ranged from 0 (never), 1 (once a month or less), 2 (1 or 2 days in the past month), 3 (2 or 3 days a month), 4 (1 or 2 days a week), 5 (3 to 5 days a week), and 6 (every day/almost every day). We dichotomized this item to represent participants that had never gotten drunk (0) and those who had gotten drunk one or more times (1) in the past year. For Young in Norway, one item asked: "Have you taken part in/done any of these actions in the last 12 months?-Drunk so much that you clearly felt drunk." Response options ranged from 0 (never) to 6 (more than 50 times). We dichotomized this item to represent participants that had never gotten drunk (0) and who had gotten drunk one or more times (1).
Marijuana Use
For Add Health, one item assessed marijuana use: "How old were you when you tried marijuana for the first time? If you never tried marijuana, enter '0'." Response options ranged from 0 to 18+ years. We reverse-coded and dichotomized this item to represent participants that had never used marijuana (0) and who had used marijuana (1). For Young in Norway, one item assessed marijuana use by asking: "Have you ever used hash or marijuana?" Response options were 0 (no) and 1 (yes).
Hard Drug Use
For Add Health, one item assessed hard drug use: "How old were you when you first tried any other type of illegal drug, such as LSD, PCP, ecstasy, mushrooms, speed, ice, heroin, or pills, without a doctor's prescription? If you never tried any other type of illegal drug, enter '0'." Response options ranged from 0 to 18+ years. We dichotomized this item to represent participants who had never used hard drugs (0) and those who had used hard drugs at least once in their life (1) . For Young in Norway, one item assessed hard drug use: "Have you taken part in any of the following: been using other drugs (like heroin, cocaine, LSD, etc.)". Response options ranged from 0 (never) to 6 (more than 50 times). For the logistic regression, we dichotomized this item to represent participants that had never done hard drugs (0) and who had done hard drugs (1).
Cigarette Use
For Add Health, smoking was assessed by one item that asked participants if they had ever smoked. Response options were 0 (no) and 1 (yes). For Young in Norway, one item assessed smoking: "Do you smoke?" Responses to this item were: 1 (have never smoked, have never smoked regularly and do not smoke at all now), 2 (have smoked regularly and have quit now), 3 (do smoke but not daily), and 4 (smoke daily). We dichotomized this item to represent participants who had never smoked (options 1 and 2) and participants that had at least regularly smoked in their lifetime (coded 1).
Statistical Approach
In order to address our research question (i.e., are the patterns in psychosocial adjustment similar for sexual minorities in the U.S. and Norway?), we examined the patterns of psychosocial adjustment using logistic regressions. We inquired whether sexual minorities differed from their sexual majority counterparts in Norway and in the U.S. separately. We adjusted for age, sex, ethnicity, and region in Add Health and for age, sex, and region in Young in Norway. Though the Young in Norway survey included an item about ethnicity, 99% of the sample was Caucasian; thus, analyses were not adjusted for this variable.
Results
The correlations among outcome variables were similar between the U.S. and Norway (see Table 2 ). One difference was in the behavioral correlates of suicide attempts. In the U.S., but not Norway, suicide attempts were correlated with substance use. Overall, suicide attempts were most prevalent for SSBH in Norway and bisexuals in the U.S. In general, reports of getting drunk were more common in Norway compared to the U.S. and reports of using marijuana were more common in the U.S compared to Norway. In addition, heterosexuals were less likely to smoke in Norway compared to their counterparts in the U.S. 
United States-Specific Findings
In Table 3 , we present the odds ratios of sexual minority young adult outcomes in the U.S. Gay/lesbian young adults had higher odds of reporting suicide attempts, using marijuana and hard drugs, smoking, and depressive symptoms compared to their heterosexual counterparts. Bisexual young adults had higher odds of attempting suicide, using marijuana and hard drugs, and smoking compared to heterosexuals. SSBH young adults had higher odds of attempting suicide and using marijuana and hard drugs compared to heterosexuals. Table 3 ; *** Denotes the odds significant from reference group (heterosexual-identified, other-sex sexual behavior) at p < 0.001; ** p < 0.01; * p < 0.05; adjusted for age, sex, ethnicity, and region; AOR = adjusted odds Ratio; CI = confidence interval; SSBH = same-sex behavior heterosexual participants. Table 4 presents the odds ratios for sexual minority young adult outcomes in Norway. Gay/lesbian, bisexual, and SSBH young adults had higher odds of using substances including hard drugs, marijuana, and smoking compared to their heterosexual counterparts. In addition, bisexuals had higher odds of attempting suicide compared to heterosexuals. Table 4 ; *** Denotes the odds significant from reference group (heterosexual-identified, other-sex sexual behavior) at p < 0.001; ** p < 0.01; *p < 0.05. Adjusted for age, sex, and region; AOR = adjusted odds ratio; CI = confidence interval; we attribute several large confidence intervals presented to smaller sample sizes and rare-occurring outcomes (e.g., hard drug use). SSBH = same-sex behavior heterosexual participants.
Norway-Specific Findings
Conclusions
This was the first study to compare nationally representative data on sexual orientation using measures of behavior and identity from two Western countries at similar time points. Most research on sexual orientation (including nationally representative and non-probability samples) has only used reports of desire, behavior, or identity [32] , and scholars are rarely able to measure desire, behavior, and identity within the same sample. In addition, to our knowledge, this is the first study that addressed outcomes of SSBH young adults in comparison to their LGB and heterosexual peers across multiple samples.
Overall, we found similar patterns of health behaviors and outcomes for sexual minorities in both the U.S. and Norway. We found that SSBH young adults reported the worst mental health outcomes in Norway compared to their heterosexual counterparts, and that this population significantly differed on reports of substance use and depression between Norway and the U.S. Our findings corroborated previous studies utilizing the same dataset in the U.S. In these previous studies, sexual minorities reported more depression and were more likely to have attempted suicide [9, 33] and to use alcohol [34] . In addition, gays and bisexuals reported a significantly worse adjustment (in terms of depression and suicidality) and more substance use compared to their heterosexual counterparts in both countries.
With regard to these findings, we propose two possible explanations: (1) there may have been differences in outcomes across countries because of differences in progressiveness and political contexts and/or (2) people who live in cultures where they are stigmatized may report negative adjustment regardless of progressive policies. In short, it is difficult to identify the social influences of sexuality-based disparities. We believe that our findings provide the most support for the importance of societal attitudes and suggest that more proximal influences (such as microaggressions) impact behavioral and psychological factors of minorities. Future research is needed to directly test these propositions.
There are other potential explanations that may explain these findings as well. For example, perhaps some other aspect of being a sexual minority (other than stress incurred as a result of social forces) is related to risk-taking, risk-seeking, or the desire for novelty or sensory stimulation that might be associated with health risks in the long term. This might be especially likely for those who identify as heterosexual but engage in sex with the same gender. Sensation-seeking is a personality trait that may predispose an individual toward substance use and mental health problems [35] . Heterosexual-identified individuals who exhibit higher levels of this personality trait may also be predisposed to same-sex sexual behaviors [36] .
The implications of discrimination and pervasive stigma throughout Norwegian and North American culture may potentially explain our findings. Health disparities persist after the implementation of more supportive policies toward sexual minorities [23] . Indeed, there is evidence that the cultural significance of homosexuality in Norway has changed significantly over the past 30 years, as today Norwegians are more accepting toward lesbians and gay men [37] . However, conditions that reproduce attitudes of homosexuality as unwanted, inferior, and shameful still exist. Individuals excluded (e.g., homeless queer youth) from laws that support sexual minorities (e.g., same-sex marriage laws, enumerated harassment policies at school) may not benefit from such policies.
The stigma associated with homosexuality [38] and the cultural mechanisms associated with stigma and worse mental health [39] may account for the disparities found in both countries. The differences in outcomes for SSBH populations support this interpretation: SSBH participants in Norway report some of the largest disparities in marijuana use, hard drug use, and smoking compared to their heterosexual counterparts. This population engages in same-sex behaviors but does not identify as sexual minorities. This group may be subject to "double jeopardy" minority stress. In other words, these young adults might be stigmatized by both heterosexuals and self-identified sexual minorities. One potential explanation for this may be that the SSBH group of young adults is more likely to experiment with more than just sexual identity. Perhaps same-sex sexual behavior in itself does not represent a causal pathway toward drug use or depression for young adults that tend to experiment more. This has implications for interventions: programs can help these young adults find congruency in their definitions of sexual identity by revealing the implications of the unique components of sexual orientation. In addition, interventions should educate sexual minority individuals about strategies that help to cope with stigma-based discrimination [40] and avoid "blaming the victim" [41] .
Despite the strengths of this paper, limitations on examining these data exist. At wave III, Add Health and Young in Norway did not ask about sexual identity milestones, first sexual experiences, disclosing sexual identity, or stigma attributed to sexual orientation. However, this remains a challenge when using nationally representative datasets that are commonly designed to capture the experience of the majority. Typically, only non-population-based sampling techniques have included sexuality-specific measures to understand sexual identity development.
In addition, there are many challenges to comparing nationally representative datasets. There are several instances where measures do not operationalize a construct with consistent items, yet we took special care to choose and dichotomize measures in a way that captured the essence of the health outcome. For example, smoking prevalence was measured in the past year for the U.S., but over the lifetime in Norway. Add Health measured suicide attempts in the past year, whereas Young in Norway asked about lifetime suicide attempts. We acknowledge that these are significant differences in measurement across both countries, but at the same time, we believe that the dichotomization of all variables reduces extreme variability that might have skewed country comparisons.
Sexual minority status is difficult to operationalize and compare across datasets. It is possible that some respondents who endorsed "homosexual" or "mostly homosexual" were reporting their patterns of attraction but did not conceive of themselves as a gay or lesbian person. In some cases, an identity is likely to be accompanied by a sense of belonging to a sexual minority community, which could serve as a buffer from societal stigma. Future studies should continue to examine "mostly heterosexual" participants, as this has been found to be a group of sexual identities with unique outcomes [9] .
Researchers should pay special attention to why sexual minorities might be performing better in some areas compared to others, whether across regions in one country or across multiple countries. In addition, when conducting cross-cultural comparisons, scholars should consider what it means to be different (e.g., a gay man) in a country that might be more racially homogenous than another. Ideally, data should be used that incorporates measures of cultural norms, bias-based discrimination, sexuality-specific measures (such as parent support of sexual orientation), and attitudes about social policies designed for minorities. In addition, scholars should consider the role of policy timing and developmental trajectories: research should be sensitive to whether enough time has passed to facilitate developmental (as young adults mature) or historical change (policy changes may need substantial time to have an effect on health at the level of the individual) for differences to be detected between the U.S. and Norway. Other factors that may be important for more complete discussions of these topics are family composition (e.g., number of siblings), targets and timelines of disclosure for youth and young adults (e.g., have individuals disclosed their sexual orientation to family, friends, peers?), gender differences in stigmatization, visibility of LGB role models, and educational differences.
In conclusion, Norwegian young adults were found to report compromised outcomes at rates comparable to the U.S. Norwegian heterosexuals who engage in same-sex sexual activity reported higher rates of these health outcomes compared to their U.S. counterparts. From a public health perspective, stakeholders should investigate strategies in addition to policy-level interventions in order to help sexual minorities cope with the multiple disparities reported in the U.S. and Norway.
